Postnatal development of the suprachiasmatic nucleus in the rat. Morpho-functional characteristics and time course of tyrosine hydroxylase immunopositive fibers.
According to earlier data, the suprachiasmatic nucleus of neonatal rats is highly innervated by serotonin- and tyrosine hydroxylase-immunopositive fibers [Ugrumov M. V. (1992) Zool. Sci. (Tokyo) 9, 37-45], while the latter were no longer observed in adults. This study has attempted to evaluate the timing of the innervation of the rat suprachiasmatic nucleus by tyrosine hydroxylase-immunopositive fibers, as well as to specify some morpho-functional characteristics of these fibers. According to our semi-quantitative light microscopic immunocytochemical data, few tyrosine hydroxylase-immunopositive fibers were observed in the suprachiasmatic nucleus as early as the second postnatal day. They highly increased in number neonatally reaching a maximum at the 10th postnatal day, and then decreased dramatically in adulthood. These data suggest either the provisional character of the tyrosine hydroxylase-immunopositive fibers themselves or the transient expression of tyrosine hydroxylase within permanent fibers. The tyrosine hydroxylase immunopositivity in the fibers points to their catecholaminergic nature, while the overlapping in the distribution of tyrosine hydroxylase- and serotonin-immunopositive fibers might also suggest the transient expression of tyrosine hydroxylase in serotoninergic neurons. In order to check this hypothesis, the neurotoxins of catecholamine- and serotoninergic neurons, 6-hydroxydopamine and 5,7-dihydroxytryptamine, were intraventricularly injected at the second postnatal day, while their effects were specified by the semi-quantitative immunocytochemistry eight days later. 6-Hydroxydopamine did not modify the content of tyrosine hydroxylase-immunopositive fibers in the suprachiasmatic nucleus. Conversely, the treatment with 5,7-dihydroxytryptamine resulted in a significant increase in the number of the tyrosine hydroxylase-immunopositive fibers, while reducing the amount of the serotoninergic ones.(ABSTRACT TRUNCATED AT 250 WORDS)